The formation of the axonal pattern in the embryonic avian retina.
Both the polarity of the axonal growth and the formation of the optic fiber pattern early in retinal morphogenesis were studied in silver stained whole mounts of embryonic chick, quail, and pigeon retinae. The surface area of the retina and of the optic fiber layer increases in size exponentially, the optic fiber layer expanding faster than the retina. The optic fiber layer covers the retinal surface at E5 in quail and at E6 in chick and pigeon. In all species studied, the retinal fiber layer does not expand homogeneously with the optic nerve head as the center. Instead, the retinal fiber layer enlarges with polarities in the dorsal to ventral and nasal to temporal direction. The very first axon bearing ganglion cells appear at stage 16 in the dorsal and central portion of the retina and grow ventrally to merge at the optic disk. From stage 23 on, the optic fiber layer expands faster in the temporal than in the nasal side. Measurements on the initial polarization of young axonal processes show that the axonal growth is directed toward the optic fissure and the optic nerve head. This growth polarization is found at the onset of growth cone formation and in axons far from the nearest ganglion cells or ganglion cell axons. Therefore axon-axon interaction cannot be involved in the initial axon orientation early in retinal morphogenesis.